A role of retinoic acid in the regulation of the morphology and the levels of intermediate filament proteins and mRNAs in PC12 cells.
An adrenal tumor-derived cell line (PC12W) cultured in the presence of nerve growth factor exhibited a spindle-shaped cell morphology resembling neuronal cells. The shape of these cells can be specifically changed in vitamin A-depleted medium supplemented with retinoic acid. Retinoic acid promoted an epithelial-like cell morphology except for occasional neuronal processes. These morphological results were correlated with differential expression of intermediate filaments at the mRNA and protein levels in these cells. Retinoic acid suppressed the synthesis of peripherin, an intermediate filament protein predominantly found in peripheral nerve cells, but a high level of simple keratins, normally found in simple epithelial cells, was present in retinoic acid-treated PC12 cells. The neurofilaments typically expressed in neurons remained virtually unaffected under the same conditions. In contrast, nerve growth factor induced the production of neurofilaments, but suppressed the synthesis of simple keratins. Since intermediate filament expression is known to be tissue-specific, these changes in expression together with the cell morphology changes are consistent with PC12 cells undergoing an epithelial-like differentiation in the presence of retinoic acid and a neuronal-like differentiation in the presence of nerve growth factor. These results suggest that retinoic acid and nerve growth factor are both effective regulators of PC12 cell differentiation but stimulate opposing pathways.